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The present iImmtion relates Co , nwel 
a silicone fluWi , 3iUcone gun _ a 
ana a volatile silicone. Thl , ^, tta can be ^ ^ 
the treats of scare resulting from i„ 3ury or su 

Scars resulting from lnjury or aurg ^ ^ 
both cosmetically and functionary. Cosmetically, scar 
tissue is often viewed as unsi g ht ly . Functionally, scar 
tissue often lacks features of undamaged skin such as a 
normal sense of touch and co.apl.te skin integrity 

Numerous methods have been developed to treat and/or 
prevent scars including surgical treatment, aftercare 
coverings, pressure treatment, oils, creaks, greases, wound 
dr.es.ngs such as hydrogel or silicone gel,. collagen 
implantation and laser ahia*.;^ « 

Patanf „ „ r ablatlon - instance. United states 

Patent Number 4..M.874 teaches a surgical dressing 
comprising a sheet of silicone gel Having a wound-facing 
surface and. laminated to the other surface, a film ot 

for patients to apply and is difficult to adhere and 
maintain adherence on certain part, of the body 

likewise, united states Patent Humber S.741,S0 9 teaches 

:iZ a an; eaSi T COmPri8in3 3 Wend ° £ < - 

volatil. I 3 "I 1C d " Uent - PatMt the 

volatile diluent reduces the consistency of the composition 

so that it can be applied to a wound without producing 

m ury or discomfort. tol the volatile diluent evaporates. 

«iff cream having increased wound adhesion is left. This • 
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nat.riai. however, is tacky and fails to provide sufficient 
occlusivity- 

Therefore, one of the objects of the present invention 
is to provide a scar treatment composition that forms films 
5 on the skin which are substantive, semi -occlusive, non- 

taclcy, cosmetically acceptable and easy to apply and remove. 

we have now discovered that these properties are 
delivered by a composition comprising 1-25 wt . % of a 
silicone gum, 1-40 wt. % of a silicone fluid having a 
10 viscosity of 10 co 60,000 mmVs, 1-35 wt. % of a silicone 
wax and 1-90 wt. % of a volatile silicone fluid having a 
viscosity up to and including 5 mmVs. 

These compositions can be used for the treatment of 
scars resulting from injury or surgery. 
15 The compositions of the present invention have numerous 

properties which render them useful for forming films on the 
skin. These include, for example, the films are substantive 
such that they do not smear, transfer to clothing or exhibit 
cold flow. Similarly, the films are semi -occlusive such that 
20 they provide an emollient and moisturizing effect. 

Additionally, the compositions are aesthetically pleasant ,n 
that they are not tacky (i.e., they have a silky feel), they 
have a matte appearance (i.e., not shiny), they are 
comfortable when applied, and they are easy to apply and 
25 remove . 

Of particular significance is the fact that the 
compositions of the present invention can be produced in any 
form from a liquid to a thick paste and. thus, can be 
delivered by any conventional means. 
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The first ingredient of the compositions of the 
invention are silicone gums. These gums provide the 
compositions herein with the ability to form substantive, 
matte films and, conversely, without such gums the 
compositions of the invention are sticky and easily removed 
(e.g., washing or smearing). While such gums are typically 
high molecular weight polydimethylsiloxanes terminated with 
unreactive groups such as trimethylsiloxy or reactive 
groups such as dimethylhydroxysiloxy or dimethylvinylsiloxy, 
nearly any silicone gum, or mixtures thereof, will function 
herein. Most preferably, the silicone gum is a 
dimethylhydroxysiloxy -terminated polydimethylsiloxane. 

Silicone gums typically have viscosities up to SO 
million mmVs at 25°C and have number average molecular 
weights (to) of up to 700,000 or more. Preferably, the gums 
have an Mn of about 200,000 to 400,000. 

Such gums and methods for their production are known in 
the art as exemplified by Noll, Chemistry and Technology of 
Silicones, Academic Press, 1968. In addition, silicone gums 
are commercially available from, for example, Dow Corning 
Corporation. 

Generally, silicone gums are added to the composition 
of the invention in amounts of about i to 25 wt I. 
Preferably, silicone gums are used in an amount of about 5 
to 15 wt %. 

The composition of the invention also contains silicone 
fluids having viscosities of about 10 to 60,000 mm'/s at 
25"C. These fluids plasticize the compositions herein and 
improve their spreadability and conf ormability . while such 
fluids are typically linear polydimethylsiloxanes terminated 
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with unreactive groups such as trimethylsiloxy or reactive 

groups such as dimethylhydroxysiloxy or dimethylvinylsiloxy, 

nearly any silicone fluid, or mixtures thereof, will 

function herein. This includes, for example, fluids with 
5 small amounts of branching or fluids with organic groups 

other than methyl attached to silicon. 

As noted, the silicone fluids herein will have 

viscosities of about 10 to 60,000 mm 2 /s at 25°C Preferably, 

the silicone fluids will have viscosities of about 20 to 
10 20,000 mm'/s at 25°C Most preferably, the silicone fluid 

comprises a mixture of silicone fluids having viscosities 

of about 20 and about 12,500 rnm*/s at 25°C. 

Such fluids and methods for their production are known 

in the art as exemplified by Noll, Chemistry and Technology 
15 of Silicones, Academic Press, 1968. In addition, silicone 

fluids are commercially available from, for example, Dow 

Corning Corporation. 

Generally, silicone fluids are added to the composition 

of the invention in amounts of about 1 to 40 wt *. , 
20 Preferably, silicone fluids are used in an amount of about 

20 to 30 wt %. 

The composition of the invention also contains silicone 
waxes. These waxes provide the compositions herein with 
their silky, non-tacky and semi -occlusive properties. The 

25 occlusive property, in turn, provides skin hydration which 

is a major factor in scar treatment. These waxes also act as 
a hardening lubricant which causes a reduction in the 
elastic contribution of the gums under stress and a 
reduction in the creep of the film. Nearly any silicone 

30 wax, or mixtures thereof, will function herein. 
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Preferred silicone waxes suitable for use in the 
present invention include alkylmethylsiloxane copolymers 
having the following formulations: 

1 . (RMeSiO) a (Me a SiO) b 
or 

2. R'Me 3 (RMeSiO} y (Me a SiO) z SiMe 3 R' 

wherein R is C n H 2n+1 , R' is R or Me, Me is CH 3 , n is 5 to 
45, preferably 10-30, a is an integer from 3 to 10, b is an 
integer of 0 to 10, a + b is 3 to lo and y and z are 
independently 0 or a positive integer of, for example, 1- 
1000, provided the resultant material is waxy in character, 
i.e., when R' is Me, y must be 1 or greater. 

Preferably, the silicone wax comprises a 
trimethylsiloxy- terminated poly {dimethyl , 
methyloctadecyl) siloxane . 

The silicone waxes of the present invention typically 
have melting points of between about 30* c and about 100-C. 

Methods for the preparation of such materials are known 
in the art, and such methods are described in, for example, 
U.S. Pat. No. 5,017,221 which issued May 21, 1991, and U.S. 
Pat. No. 5,160,494 which issued Nov. 3, 1992, both of which 
are incorporated herein by reference. Basically, such 
methods involve the reaction of a linear siloxane having SiH 
functionality in the chain with a cyclic siloxane containing 
Me 2 SiO units, and contacting the reaction product with a 
slight stoichiometric excess of an alkene in the presence of 
a platinum on carbon catalyst. In addition, silicone waxes 
are commercially available from, for example, Dow Coming 
Corporation . 
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Generally, silicone waxes are added to the composition 
of the invention in amounts of about l to 35 wt %. 
Preferably, silicone waxes are used in an amount of about 5 
to 15 wt %. 

5 The compositions of the invention also contain volatile 

silicone fluids having viscosities of up to and including 
about 5 mrnVs. This volatile fluid allows for easy blending 
and application of the composition to form a thin film 
without a cold flow effect. While such fluids are typically 
10 cyclic or linear polydimethylsiloxanes or permethylsilanes, 
nearly any volatile silicone fluid, silane. or mixtures 
thereof, will function herein. 

AS noted, the volatile silicone fluids generally have a 
viscosity of up to and including about 5 mmVs, and 
15 preferably up to about 1.5 mm'/s at 25° C such that they 
volatilize in the ambient environment. Generally, such 
volatile silicone fluids correspond to the average unit f 
formula (CH 3 ) a SiO (4 -a) /2 where a has an average value of 
from 2 to 3. Such fluids often comprise siloxane units 
20 joined by Si-O-Si bonds selected from the group consisting 
of (CH 3 )3Si0 1 /2 and (CH 3 ) 2 Si0 2 /2«nits taken in such molar 
amounts so that there is an average of from approximately 
two to three methyl groups per silicon in the fluid. 

The volatile silicone fluids of the invention can also 
25 ber a permethylsilane corresponding to the average unit 

formula (CH 3 ) a Si where a has an average value of from 2 to 
3. Such fluids comprises silane units joined by Si-Si bonds 
selected from the group consisting of (CH 3 ) 3 Si and (CH 3 ) 2 Si 
units taken in such molar amounts so that there is an 
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average of from approximately Cwo Co thrM 

sxlicon an the fluid. P 
Preferably the silicone fluid consists essentialiy of 

1th ; , partlcular interest in the * « 

methyl sll oxane fl uld . such as th . cyclopolysiloxanes 
general formula ,,CH3, 2S io, x and linear siloxanes o£ the 
general formula <CH 3 , jS io { (0,3,^0,^,^,3 wherein , is 
an integer of from < to 6 and y is an lnteger o£ from „ 

sfc • 

mci rr siiicona fiuias ° r weads ° f 

include cyclic silicones such as hexamethylcyclotrieiloxane 

-a^thylcyclotetrasiloxane.deca^thylcyclopentasilo::::' 
and the like and linear silicones such as 

hexamethyldieiloxane. octamethyltrisiloxane . 
decanethyltetrasiloxane. and the like. The preferred 
volatile silicone fluid is hexamethyldieiloxane. 

These volatile silicone fluids and methods for their 
manufacture are Known in the art as exemplified b y Holl, 
Chemistry and Technology of Silicones, Academic Press 19e8 
in addition, these volatile silicon- „ . 

avails , silicone fluids are commercially 

available from, for example. Dow Coming Corporation ■ 

oenerally. the volatile silicone fluids are added to 
the composition of the invention in amounts of shout 1 to 9 0 
wt * and preferably 40 to 70 wt *. 

The compositions of the present invention may be 
Prepared by si„pl y mixlng che aBwponmt3 My d>- 

ll er 'aT ratUSeS 8UCh " Stirr " S - ble " de «- -d the 

like and M y other means known i„ the art can be used. Xn 

add-on pressure vessels, condensing systems and other 
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„«ans known in the art and commonly used to retain a 
volatile component in a mixture may be employed in the 
preparation of the present invention. 

By changing the ratio of components in the compositions 
5 of the present invention, one has great flexibility in 
producing compositions with a wide range of physical 
properties and. thus, a wide range of utilities. For 
example, compositions from liguids to pastes can be produced 
and these compositions can be changed to suit the type of 
10 scar. Similarly, the compositions may be changed for uses 
outside scar treatment such as in cosmetics, skin care, 
pharmaceutical delivery and the like. 

The composition of the invention can optionally 
comprise other ingredients such as additional diluents. _ 
1S dispersants or carriers, emollients, humectants, thickeners, 
fillers, preservatives, stabilisers, buffer systems, plant 
extracts, amino acids, activity enhancers, cosmetic 
ingredients such as colorants, perfumes, emulsifiers, and 
sunscreens and pharmaceutical agents . 
M The following non-limiting examples are provided so 

th et one skilled in the art can more readily understand the 
invention . 



2S The present example shows the moisture vapor 

transmission rate for compositions of the present invention 
and comparative materials. 

Composition A was prepared by thoroughly mixing 26.38 
g of dimethylhydroxysiloxy-terminated polydimethylsiloxane 

30 gum having an Mn of about 300,000; 18.67 g of 
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tr^ethylsiioxy-terminated POlydimethyl S i lo xane fluid h 

a vxscosity of i 2 , 5 00 mmVs; 37.04 g of trimethylsiloxy- 

terminated polydimethylsiloxane fluid having a viscosity of 

20 mm V s and 17.9 g of trimethylsiloxy- terminated 

polyCdimethyl, n,ethyloctadecyl>siloxane wax having a siting 
Poxnt of 32 c C . 43 g of compositiQn A wag disperaed ^ 

of hexamethyldisiloxane. 

Composition B wa, prepared by thoroughly mixlng 26 . 2 ' 
of a-ethylhydroxysiloxy-terminated polydimethylsiloxane gum 
having an Mn of ^ut 300.000; l S . !gol trimethyl.n™. 
te ™ iMt e d po lydimethylsiloxane flutd ^ a viscMi 

12.500 m„Ve; 3 S .s g of trimethylsUoxy-terminated 
Polydimethylsilox»e Iluid naving . vlscoBity o£ 2o 

andi7. 8 g of trimethylsiloxy- terminated poly (dimethyl. 
-thyloctadecyDsiloxane wax having a acting point o, 3 2 -c 
« g of composition B waa dispersed into 57 g of 
hexamethyldisiloxane. 

A comparative composition c was prepared by thoroughly 
mrxrng 26 . 2 g o£ dimethylnydroxysiloxy -terminated 
Polydimethylsiloxane gum having an Mn of abouc 300 , 000 . 
9 of trimethyleiloxy-terminated polydimethylsiloxane «uid' 
having a viscosity of l 2 .soo mm'/s and 36.8 g of 
trimethylsiloxy-terminated POlydimethylsiloxane fluid having 
a vxscosity of 20 mmVs. 43 g of composition c »as dispersed 
into 57 g of hexamethyldisiloxane. 

A second comparative composition D comprising lot 
U28/107 of the commercial gel Kelocote™ from Allied 
Biomedical, Paso Robles, CA. 

Each of these materials, compositions A, B, c and D 
were tested for moisture vapor transmission rate. The ' 
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That which is claimed is: 



1. A composition comprising: 
1-2S wt. % of a silicone gum; 

1-40 wt. % of a silicone fluid having a viscosity of io 
to 60,000 mrnVs at 25°C ; 

1-35 wt. t of a silicone wax; and 

1-90 wt. % of a volatile silicone fluid having a 
viscosity up to and including S mm'/s at 25°C. 

2. The composition according to claim 1 wherein the 
silicone gum comprises a hydroxyl- terminated 

polydimethylsiioxane and is present in an amount of 5 to 15 
wt %. 

3- The composition according to claim 1 wherein the 
silicone fluid has a viscosity of 20 to 20.000 rf/sec at 
25'C and is present in an amount of 20-30 wt %. 

4. The composition according to claim 3 wherein the 
silicone fluid comprises a mixture of silicone fluids having 
a viscosity of about 20mmVs at 25»c and 12,500 nun'/* at 
25°C. 

5. The composition according to claim 1 wherein the ' 
silicone wax comprises a trimethylsiloxy- terminated 
dimethyl, methyloctadecylsiioxane and is present in an 
amount of 5 to is wt %. 

6. The composition according to claim i wherein the 
volatile silicone fluid comprises hexamethyldisiloxane and 
is present in an amount of 40 to 70 wt %. 
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ABSTRACT 



£_CAR TREATMENT CfW pQSITTON 



A composition comprising 1-25 wt. % of a silicone gum, 
1-40 wt. % of a silicone fluid having a viscosity of 10 to 
60,000 mmVsec, 1-35 wt. % of a silicone wax and 1-90 wt % 
of a volatile silicone fluid having a viscosity up to and 
including 5 mxn V s at 25«c can be used for the treatment of 
scars resulting from injury or surgery. 
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